A sheep cannulation model for evaluation of nasal vaccine delivery.
We have developed and validated a novel model to investigate the efficacy of nasal vaccine delivery. Based on lymphatic cannulation of the tracheal lymph trunk of sheep, the model allows collection of lymph draining from the Nasal Associated Lymphoid Tissue. The model is suitable for determining both the amount of material that is absorbed into the lymphatic system, following intra-nasal delivery and the immune response that occurs following vaccination into the nasal area. The cell populations that track in this duct were phenotyped and found to be similar to those previously reported to be present in efferent lymph draining from peripheral lymph nodes. Following intra-nasal spray, we demonstrated that the amount of material recovered in draining lymph is only a very small fraction of the total delivered. Nevertheless, intra-nasal spraying of a vaccine could activate local immune cells. The method described will be invaluable for optimising intra-nasal delivery systems by allowing a separate optimisation of vaccine uptake and immune responses induction.